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1 

SSi, 10 

ig b ^ - xiujg*^ 6 ©ai;d i Hfjiasij'faift^ i ^^im 

*- FicS^-rtiiSSilfflift-^ic J: 
^p°pffistR[si?s*#tpc i ^iffiiiTsw^s 1 lets© 

[i«3|?«3 ] Bfriep°paWf3#^lHlg§(cift-r, luismi© 

Ci**:S4 ] HfiiEF*3lfl5[lll§». i«^©Am;'3'r>5r-:7 20 
X -x«fiS*>6-o© Aaj;^) -f > 3? - 7 ^ - xflt^^jg 

IBiS©¥«f*^g, 

isisg^^i?f. skmnmi'^'t- h'immm i ©*- Kfc^tt 

mLWLy-X bmilp^- F«BMiBII2©*- FtmtE-rS 30 

iStc J; o r Atll;'3 -O - X - xff fiX^Si^-r -5 i 

tc. T-x Fttff^- F(cS^-ct3:M-^A;'3Cc<j:oTAai:;'3 
■Y > tS? - ^ - X*»^%iMlf?T ^ ¥««^Kg{<:]K>T . 
b * -X^r^W-r ^ C ice J; o -Cj®l^©At±J:'3 -<> - 
^ "Xtg^*^ p>m 1 ©AtiJ;^ -r > - ^ "X+8jj£^ 

=iv>FA;^CcJ:'^rr-x FKifP*- F^}|^-r^i±t 
CCi^1«5^©Atb:^'l'>^f-:7x-xti(S*^6l^2©Attl 40 
::^) -r > ^? - :7 .-c - X tSliS?: jMiR L . 
gg^ 2 © AW:^ > 5f - 7 :t - X+»Rg5:fflt ^ rig^fiagf* 

Si|i^f$^M©«)fmittrS. 
[fft5)<:97 ] HfjiBm2©Am;'7-i'>^-7cc-x«ijg 
VI. BtrlBI^ l©AHi;'J'i'>if--7 :>^-X^#^J;f3 4>AtB 
b ■> F I ^ c i i "T 6 IBi)4©l»f'f 

[|«^II8 ] H 1 ©*" FCcJ^-Ci3:rtg|5b^-X©l5)Jttfr 



1 1 - 1 6 3 4 2 

2 

[St *Ji 9 ] mmshmitxmji > ^ - 7 :c -xw^ixcc 

ct-^T^SSSnaci i -r ^>i9*JS 8 BB«g©¥« 

[imm 1 0 ] mmm 1 ©*- Ftta^sbfp*- Fr-* 

0, BiriBlg2©*- Fl*xX hsfifp*- F-c^^c 

[|feHj©f^ftard:UiBj] 
[0 00 1] 

[0 00 2 ] 

^p°D®ccSftrt.-c#^Mp°n?:Mjior*sur. mn^ic^u 

V :c -X©1«s£?r4 b- i; F 8 b- F 1 B b 
•V F«J^. 3 2 b--:. Flf^ralr'^DgiBf^CCL-Cfc 
# , ai^^BSiC b- -J F tiliJt^i^S L fc D , i|i^f*iBttKg 
^ViX^W^ i; :7 u >'A-r^/c:s6tcf5l[5] 'j 7 u 

[0 0 0 3] C © J; ^Tp^pffl^ «3 ^^^tgnci(^f*^g 

SEEV C C^l>{* ^5^^ > F«IIV S S {C4<>7" -r > i^-r 
•SciicjroT, i£fflT2)p°d^^ife^urci/c. IM6 
t*. fi»©p°paWOgx^1«©lpll?§^^^^j^TleI3§0-C 
0 6©p°tifflWD^x.f'=i-:5f'B, NANDlHgS2 
0 17bM2 0 4, >^^'-^2 0 57!)S2 1 0, SOVS 
F P 1 SO'P 2 ^^tf. -7 F P 1 SO'P 2 icEPJoS 
ti^^iE^S. H I GH (mUVCC) SO'LOW (VS 
S) ©£©ffl^-^*3-a-c*s*^ccjt;Dr. -{^^f^-^T. 
0 5 7bM2 0 8©fnin;0i— o©tti:^/^iSH I GHCCi^jcSc 
'r>>'N'-^r2 0 57!;^2 0 8©ai;^7W^^. AtiJ;^-Y> 
ir-7x-X©4b' >> FfliiS, Sb' fF^tiiS;, 1 6 b 
Ft#^. 3 2tf-;' F1ffi£fc>r^iSL-Cl^S, t^p^pfcHf^fyJC 

^^•■>^-t^(ct<^±•r^l^(^c, /N'-y FP iso'P2 

?SEE V C C^liCJi^^ > F^ffi V S S ©!isB^{C^>7^- ^ 
>i^r?>„ CnCCj;-:>-C$^MI&f'PB$tC, ^'>/^--^^2 0 
57!>S2 0 8©3lj;?3n/c— :>©tii;^;7i5H I GW\ct^ 
^>^^•-^^2 0 57^M2 0 8©tB:^ltt. ^f^^B^^M 

(onwm^ (Aai;'3-r>:5'-7x-xiiisg^$t!>) tcm 

^^f*K^«jl!R$n/<:Atb;b'('>3f-:7x" 
[0004] 

[|£n^*5g?i?ibJ;^i-r2,ia®] F«:*e#i^=cBfB* 



C3D 

3 

CO 00 5 ] SfcrK>^-^ >i7'?:bfcf&(C. 

CO 0 0 6 ] u-^n-^^Bgcommit. K^oemuAj: 

C 0 0 0 7 ] 

cws^ftijji-rsfcfeo^m] wjjtiM 1 ©^wtcR-T 

», mi©-*" KJcSJ-rtst *-xo9^ 20 

wiitmic cfc T jMMf 5is-r ^ i ^tc . ^ 2 - 

CO 0 0 8 ] ±ia^H^(Cj^riJ, K-CKt^- 

x©^»f«m cfc -> -r f*ig|3[5i5scDabf'p?:jMf;?-r ^ ©r- . 

C 0 0 0 9 ] 11*112 o^gBjicii-rw. w*ii 1 latg® 
b :z - XlDl SSA:. 6 O tB :^ i H? lefiJSlft-^ i ^ 9i( 59 . 

C 0 0 1 0 ] ±IBIfeB^(cir^>r t ^ -XcD^ttfrm^Jc 

50 



1 1 - 1 6 3 4 2 

4 

CO 0 1 1 ] ±iB#6Bj3ccM-r«. $iJWt-^ccj;-:>rigi 

■Sc 111*31 4 CD^gHJCdSr^-rtt, If taiSOifi^f*^ 

g(cK-T. HuiartaJiPisgtt. mk(DK\^t}^:^^-'y 
-5mx-»)'o. fjiajMtRft-^fCcfcigK—ocDAai:^-!'^^ 

^- 7 :c - X+igc^jgj;?f 5 C t i f „ 

C 0 0 1 2 ] ±iB^Bj3ccS«'-t:». t ^ -X^Kfft^^J^i^ 
tt*IJWi-^(CJ:-:,-C. F*3aJ|pl8§cr>AttJ:^-r >^'-:7x- 
Tti. if*ii4ia«©¥»<*^sccK«r. asKif'^-t- 

6CDA:^fi-^>&f'3- KLTftTriBfUWl^^^-r^* 

- F -r 3 - ^m'^^^^. igassbfp^r- F wwiam 1 

CD*" FfC>PttSL|g7-X Fttf'P*- FBHirfB^2 CD*- 
C 0 0 1 3 ] ±ia^0JfcS^-CW. ji^Sftflf*- FB$5C5± 

t: ^ -XH?)tt/Tt»:.^^r'giiS5 AtU;':) -y>^-7x-x 
tSjS-C'ibf'PL. f^x hfJjf'P*- FS#tc«i4g|iA:^f Sff 
^(C J; -C AfcH:^ > ^' - :7 * " X1«^?:^U "5 ^ C 
i355pJtg-C*-5„ ee-^rf^X FSftf'P*- FB${C«. AU 
;^;b- > HScD^t^Atli;'3'l'>^'-^cc-X«JS?:3MiR-r 

f-x vKij^ij-^^nf^^nmr^ctt^^^^. 
c 0 0 1 4 ] m^mQ<Dmmw>:x\t, ^jpmvmm.<Dm 

fmK:/3-aW. M^ttfP*- FKS^-Ctt t ^ -XCDWBf 
tfc^Cc J: -5 r AtU:*? > ^? - :7 - X *tj3E^Jl^T^ i 
fttc. rx FSti(lJ*- FicS^-rtt«-^A;^ccj;^-cAtii 
;^n'>f-7x>-x illRT 54^#f*^® KiK-r , 
t ^ -X*^lt»r-r S C <!: tC J; TlfiiS!<DAai;^ -T > 5» - 
7 X -x«SrX;&^6II1 ©Atti:^ > f - 7 -xfMiiX^ 
iSt^L. 3v> FA:^KJ;o-C7-x Fttf'p-e-F^ti^ 
f 6 i it icfgfSlft© AUi;'3 -r>3f-7:^-xff^*^6^ 
2©AtH;'3-f'>i'-7x-x#;S?:j«;?L, K02©A 
ai:t» > - 7 X - xtg)iS^ffli.^rKiii^<*il^®Kif'P 

C 0 0 I 5 ] ilB^H^tcS^rtt, r-x FSft^'P-t- FB^fc 
ttJ1-g|5A^6©33-7> FA;^tcj;-3-CAI±i;^;-f >i'-:7.-c 

■S„ ffi-^rf-X FljifP*- FB#iC«. K\^tl\^v Vm.(0 
^i^Aai;^'('>i'-:7.x-x*Ji;3c*jlWt-ntf. »fm 
.SSfCA^^^SBSRfl^HlM-r 5 C i jJitHsfeSo ft*JI7 ©^ 
B^fcK-T«. W*ii6lBtE©SjiflJt«il:?3i««cS?-r, tvlB 
SI2©Ata:':-Y>^f":?:c-x«(S«. Busa^l©AfcH 
;':-i'>^-7,-c-xl«fiRJ:f3^bAm;bt'v FI^;i5^o^c 

c 0 0 1 6 ] ±Mmm<.c^x'a.. t-x Ftbf'^*- fb$ 
tc, Aai;dt:--;- F^©^c^Aai;^-/>5?-7x-xtJS04 

nr^mmr -s c <t ta* s„ w*ri s ©^es^tcij^r 



C4) 

5 

[0017] ±iei6B^ccs^r«, ^bs-t- Frttt^- 

X©tUiiTtt,^{C J: T Shm^mVit i, O-C . iS*CD ct 5 

[0018] if*:^9©^B;?K:S^-rw, sffj{<JS 8 laSK© 
^311 OcD^BJKK>"r», W*:S8l2®(D4i^f*^gic 

•5„ 20 

[0019] ±iei6B^{cK>rB, b^--xwKf*-r$)'> 
r^. 7-x FKif'p-t- KB^(c«?fSPA;^-r^ff-^(cJ:-:. 
-r AtiJ;'3 -I' > - ^ - X flj^^ii?] <5 Sx. ^ c i ;^)5 Ditg 
r^)-5>o m-^-Cv-Ts hibf'P^- KBtfctt. A{ti:^»tf-:' h 

^©^■L^Am^j^'>i?-7.c-x^)iX5r«;^-rti«. f- 

[0 02 0 ] 

miiis§cDi5iK§t$i(ig^7K-rias§ia-eS)^„ sicon°na^ 30 

<!:, a°affial«|51SSl 2 i**tf. t^-X|5]8§l u*, 
t A-XF 2. PMOS h^>t^X:5?2 1 Ry-' 

2 2. NMOS h^>i;=;<i'2 37!;M2 5, iRO'-O^^' 
-^2 6^-^0„ p°paj§lR05§l 2tt. NANDIHI8g3 
17bS3 4. ^'>^^'-^^3 57!)M3 8. SO'NORIhISS 

3 9 

[0 0 2 1] t ;x"X|B]gSl 1 «, b^-XF 1 SlO'F 
2<Df5inAi^l3]»iT-2>C<!:KJ;-:,T. tti:^ F X 0 
FX 1 =&H I GH^Ci«LOW0C@^-r€>„ t^-XF 40 

ju-XF 2 /55tr|*T3n-2.<!: tftCW|iJ:^575iLOWtC[il^$ 
§mMVim^ \ 2(S. t^-X[518gl l*^6©i±i 
*ft-^F X 0 'ElUY X 1 ^rSWm fJ . a°t.@iltRft-^D X 
O&O'DX l^tli:tlT€.o □"□aiSJi^ft-^DXORO'DX 
1 S*. i?iJ^«ia6(Dn'?.«^0#x.-r::i"$?(DA:tltC#t|^ 

5S 1 2 6*»f*5^ ^'rtSPWia 6 (D p°p«W 0 

D''? 2 ?:^C:f 50 



1 1 - 1 6 3 4 2 

6 

[0 0 2 2] s^wmmt^ D X 0 SO' D X 1 ©ii^-a-cc 

J; 'J r . n°nflA5*S 3 n S o C ® 2 f h ©ffi^-t± 

-S, il^tbfWtCB. fpffljgtf?Ip|8g 1 2 ©^?,a3Mtf?ft# 
DX OB^O'DX 1 «. h^-XIlSSl lA^6©ff^FX 
ORO'FX UC ©J?*. (fifft-S, BP-^. ft-^FXORO'F 
X 1 ©ffi^-^t)1±CC J; -:> r . jlSl6f'pB#©a°affi755£^^ S 

*a^>„ 7-x hajjfi^ii$tc«. fnajsj^s 1 2 ©D^affljMj;^ 

fi#DX OSlD'OX 1 tt. fi^FXOSCJ^FX 1 ©ffi^ 
•^t5-SicMto6T\ ft-^S 17bSS3{c©*fS?f-r^„ 
BP-^, ft#S 1 T^SS 3©^I^^t)i±fCJ;-:>-C. y-;^ b 
S(jfl;H#©p°a«3&^yi^ 3 n 5 o 

[0 0 2 3] C©J:^i;Cfc: ju-XmSSl 1 CCjC^Tjffi^ 
Stiff fft©a°Bfl^ia^T -5 C i J; -3 T , fi^*© J: ^ (c ^' 

^ - XElJg 1 1 K J; o Tn^pW^ia^ L r L S o/cf^T- 

o°p@iliRlEl^ 1 2^ffllir©^WiCa°a«^«3f^;?.€: 
If ^ciA5iiJtgT'*.S, ef'jTAai::'3-i'>^-7i-x 
tiRg^^OSx^iS^'^ci-. t^-X08gi i-Cii>Ad:t,^ 

b' ■> h mmcm-& u r u * o /cft-c , s^mmyiM^ i 

[ 0 0 2 4 ] H 1 ©Jia^ O^^dSS 1 0 B^ISfClS:, 
^xMMVim^ D X 0 R y-* D X 1 K i: -C. 3 «SR©p°p« 

3 -o©p°Dfflcc>Pt)S L r , D°pffl3iiR[ii8& 1 2 cc A:^ 3 n 

1 7!;MS 3«3aW<t!&-ot:t,>?>, 
[0 02 5] p°D«3l!RlHlSg 1 2 fClK-r ft-^S 1 
S SAS^-TLOW©!^^. mnWii'^^mcfjii,. C©ii 
■^NOR[HlS§3 9©ai;^A5H I GHtC&iJ. NAND0 
SS3 lR(y''32«, bA-X[5I3Sl 1 A^6©ft-^FX0 
RO'FX lRO'^n?.©Jgte(l-^C<:>r^-rSNAND|5IS§ 
iUrttjCp-r-So $rcNAND[5|8g3 3RCN'3 4K, N 
ANDHISSS IR^'3 2*:>P.©ai;^^)gK■r-5>-Y>>'^■- 

^iUrtbCp-r-So r, a°uaM;?ft#DX0B, ft 

■^FXO©JglKft-^/FXOifi^FX 1 i©AND5C 

tsii>, £fcp°pajiMt-^Dx 1 ft#Fx i©;5SEfi 

-^/FX I tft-^FXOi©AN DfC^cS, 
[0 02 6] ft-^S 1 S 3 ©ii>'5: < i — ot^W I 
G H to^j: i . n'iffijSJ-'^lHlSS 1 2 X F Iftfm^tC 
■So C©ti^NOR|51SS3 9©a:^A^LOWfC^cO. N 
AND aSg 3 1 mi 3 2 » . b - XlHSg 1 1 fy> (^©ff 
•^FXORO'FX 1 fC|igt>6t'StcH I GH^t±i:^-r 
■5o '(ae^r. NAND[518g3 3RS>'3 4BS<?, 'C>^^• 

-d? 3 7 so*3 8 30i«E.©tB:^(c>(tor 'r>^<-5f i or 



7 

4 t' V V mi^. 8 t' -J b^H/S. let'.:; h^g^CDfSJ 

3 5^)^:^rLOW^C^^^n. tafflilMt^DXORLN'D 
X Ud:. b:x-X[pl8Sl 1 ?:^^60ft#FX oac>"Fx 1 
iCCD^te#T^. p°D«iMWft-^DXOS:^'DX 1 OSffl 

t>'DX 1 ^5LOW]at>'H I GHCDB$. ^ > i^ :ti - 
[0 0 2 8] ft-^S 1 T^jMS 3 (D^^ts: < i 4>— -o/j^H I 

$n^j;^^^c. ccDig^. d°d®a}i?fi-^DXose>'DX 

Hi, t^-XmSgl l7t»e>CDfi^FX0S^^FX 1 
M<^^c<. ft^S 1 7!?MS SCCiori^^sn^). ff-^ 

5 1 T^MS 3 0^ffl^^t>-t±^>rtUr. 0 2^c^^n^ 

^i'^. ft-^S 1 TiMS 3>^>5LOW. HIGH; S:C>LO 

So 

[0 02 9][a3ti. :$:#^WcOp"pffi^0#x.lHlSS^DR 

•:/:7t10K nv> K-rn- ^ 1 0 2 . TKUX^^n^-:; 
:7t 1 0 3. l/0^■-^/^'^:^:7T 10 4, SUWl"^^ 
•>^105. K Uv'X:^? 1 0 6. ZJ-^ATKUX;^ 
^>^?10 7. -rX h-t- FW^HSSl 0 8 . -rXh^ 30 
^ 0 9. taa^f3#;i(pl8gl 10. -fe/b^' 

fMfiBUMPSiMaSSl 1 1. JStO^^^^^l l 2 
1 1 2Ci. n^Af-'::!-^ 12 1. 
Fr^ri-^?' 1 2 2. -fe>XT>:7' • T^-^Am:^y- h 
12 3. RZ>J>< ^ y -br;bT U 1 2 4 
[0 0 3 0 ] > ::'T 1 0 US. ^P-y ^'ft^ 

0 2. T K^X/^'>:7T 10 3. I XOf- ^^^'^ :^ 

•^'T 1 0 4ccfttf&f 6. ^;rcH^c^a T 1 0 

S, =3v> F-rn-^ 1 0 2ti. 3> hn-;l/{t-^/C 
S (chip select ) . /RAS ( nav address strob 
e) . /CAS (column address strobe ) . &r>/W 
E (write enable) ^^HMK^ nr-v^V F 

rrj"^10 2{S, r3>hn"JKf-^07"n-"FJfS* 
MfSlJff-^^ ^ 1 0 5 . F Uv^;^ :^ 1 0 6 . y~ 

X I- F*fjs[ii3s ] 0 8 icimn. mmm^'y ^ 

10 55*. :3-7> Ff-":3-^^-l 0 2^^6(Z)r^:n-- F^^S:fc 

1 1 2:f)mW$tX^o 50 



^mW- 1 1 - 1 6 3 4 2 
8 

[0 03 1 ] r F^X/^'•v:7r 1 0 3 tS:. T FUXff-^ 
A0 7!?MA 1 2S:^'BA0S^~BA 1 ^S:C-:rm*0. 

FUv^X^ 10 6. /<>^ 112. RO^'-rX h-t- F-r 
1 0 QCcffi^T-S. ilicc^^naj;'5cc>'0^7 1 

12ti. Wx.tf 4o^t:r6nr*5 0 . ^^'>^TF^;^B 
AOa^'BA UCctoT— ocD/^'>^:^^?^iStR3:n5o ^ 
- FU:>>X:^ 1 0 6t'*. C A S U f->t-'•^>'^^-X h M 

^tTStt^iA^}§^(-i::t> FP-^Ht^-e^^c^n. 

[0 0 3 2 ] n^AT FUX:^7^>^ 1 0 7^3:. 1^1— CO 
P-T F UX±CDja!S0/cr3^AT F UXCCT^-fe;^^ 
€>i©^CC. a,^b;^c::i^AT FUX^Ji:X*;SL/. ^^'> 
^1 12^Cffi*&TS. ^^'>^l 12tC]5f^r. y-F-r37 

-i^i2 2C3:. fft$&3ti/cp--r Fu;<rjgs§nsy 

-"ty ^2;l/CD7^"-^^^^';'fe>'UTU-f 1 2 4 5!iie>M^ttl 
L. ■fe>XT>>^' • 7^'--a?At±i:^^y-- F 1 2 3CD^H>X 
TVXCcBXOiAti^o r^^A-r::'-^ 1 2 Hi. 'fe>;^T 
>X • f^-^AHH;^^'-- h 1 2 3<Dr^'--^AtB:ti^'-- F 
^m<Cti^C^-oX. #tJ&^4a/c::i^AT FUX^C^flSS 
T'&^2>XT>:7'cDr'"^?: I /0'7=•'-^^^' v :7 r l 0 

[0 0 3 3 ] lXOr'-^^^yyrl04^t. f'-^iM 
-^DQOT^MDQS 1 ^Altit)^^fc^(D^^yyrX'& 
f-X h-t- F«SIhIS§1 0 8^3:. r3-7> Fr^::i-^7' 
1 0 2:;0^6cDf^'n^ Fse^i. ft -^/C K E 

0. f-x hiiif^^-- F-c-*S;^)^jimWjf^-t-- Fr^a:*^ 

^^iJ^T-^o :i:f*e^tct'j^x-5i. n> FP-;Ufi-^/R 
AS. /CAS. /WE. a(:>/C S;&^^r LOWrS) 
0. 5^)^'::)^t-^/CKE^Lrx^^^>-/^^E[I■^I^)^1^S0E 
VCCJ:D^)iSl^mBE?!?^^^6ti/c<f:#(;c. f-X hi&fl^ 

Fr&s<b^J^T2>. 

[0 0 3 4] T^X h^- Fr-'^-^l 0 9ti. f-X F^ 
-F^iJ^HKl 0 8;^)^r-X hitlf^^- Fr^SiW^T 
SilfCC. r FUX^<>> 1 0 3:?:?:'e>cDr FbXfi^ 
^7^:3- Ft^S. CCtrT FUXft-^(7:)h:^y h>'N*^-> 
(cj:or. xX hSbf^OT^X Fl^S?:f&S-rSC<h:J^?^ttl 
-rX h^- F-rr3-^l 0 9^*. -rn-FfS:^?: 
^iJtaift-^i Ur. SM^OSxHSgl 1 ORCN'-feJbi^-u 
-hBUMPfU?if][iIS§l 1 Ucfftjfi&t-'S. CCDJ:^JCL 
r. T F uxft-^ccjrorf-x hcDrtS^fg^L/. 
^ci^Tv D r n^pfli^ 0 g^lHlSS 1 1 0&c/-fe;i/r7'u- FBU 

MPSljffllHSgl 1 1 ^SlJiaJTSC i:0^ttl*S„ t^^y-T. 
h^-Fv^in-^l 0 901^f^^ia:$:W^c^:^J:Sr^=3- 
[0 0 3 5 ] p^paWOmiHlSS 1 1 0 H 1 CDp^p^lW 



(6) 



[0 0 3 6 ] -^zjiy'iy- bBuupmwm^i i ui, 

tit. ^"tv-^jVTi^-f I 2 Ar^cMiKLxm^hritcy' 
C 0 0 3 7 ] 13 3 CD*^f*fam^S 1 0 0 (cS^^r fti 

rts, T Fu;^^t-^A;^^cJ:^TAal;^^>47-7^- 
[0 0 3 8 ] ia4t^. *^?«tCj:^a"aM^D^x.@Sgl 
1 0^^«!cbi^c4^^»tStt»g 1 0 0 tC^^-r^f-X h<D 

^lii^Tf^-rr^u-^^i'-- Fr'*^„ X :7' S UCjK^ 

Si. i^RH?:)5**42^UCOT FUX5:}if^L/c<b§CCft©-b: 
[0 03 9 ] ;^f''>:7'S2CcS5'T. tri.-X-WW^ff 
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